Hypotonicity increases basolateral taurine permeability in rabbit proximal convoluted tubule.
The permeabilities of the basolateral membrane of rabbit proximal convoluted tubule (PCT) to taurine (PTau) and glucose (PGlc) were estimated under control and hypotonic conditions using the initial rate of increase in cellular volume (CV) induced on isotonic replacement of 40 mM mannitol by one or the other of these substrates. Under control conditions, addition of taurine led to an increase in CV at an initial rate of 7.1 +/- 1.7%/min, leading to a cell swelling of 30.2 +/- 4.8% after 5 min (n = 6). Addition of glucose led to an increase in CV at an initial rate of 30.0 +/- 3.8%/min, leading to a cell swelling of 25.7 +/- 3.1% after 5 min (n = 7). After a period of recovery of 5 min in the absence of taurine or glucose, a 40 mosmol/kg hypotonic shock induced a cell swelling of 14.2 +/- 1.3 and 16.1 +/- 5.2%, respectively, followed by an almost complete volume regulatory decrease after 5 min. At that time, addition of taurine under continuous hypotonicity induced an increase in CV at an initial rate 2.57 +/- 0.17 times larger than that observed under the isotonic condition (P < 0.005), while addition of glucose induced an initial increase in CV identical to that observed under the isotonic condition. The increases in CV observed on addition of taurine were completely abolished in the absence of sodium under both isotonic and hypotonic conditions. The permeability to K+ was also estimated, in the absence of sodium, using the initial rate of increase in CV induced on isotonic replacement of 40 mM N-methyl-D-glucamine by K+.(ABSTRACT TRUNCATED AT 250 WORDS)